HEAT SINK ASSEMBLY 



FIELD OF THE INVENTION 

[0001] The present invention relates to a heat sink assembly, and 
more particularly to a heat sink assembly for transferring the heat 
generated from an electromagnetic device on a printed circuit board to a 
case of an electrical apparatus. 
BACKGROUND OF THE INVENTION 

[0002] The power adapter is an essential electrical apparatus for 
providing required power to various electronic appliance or informational 
product, such as notebook, to work. Accompanying with the tendency 
of minimizing the volume of the electronic appliance or informational 
product, the power adapter is also designed and developed in small size 
and with high power efficiency. Accordingly, it becomes more and 
more important for the manufacturer to deal with the issue of heat 
dissipation of the power adapter. Generally, there are many electronic 
devices and electromagnetic devices, such as transformer, disposed on a 
printed circuit board of the power adapter. These devices will generate a 
great amount of heat that may cause the internal temperature of the power 
adapter to be higher and higher, when these devices operate. If the heat 
is accumulated within the interior of the power adapter and can't be 
removed efficiently, it will influence the operation efficiency of the power 
adapter. 

[0003] Referring to Fig. 1, a conventional heat sink assembly 
disposed on a printed circuit board of a power adapter is shown. In Fig. 
1, the power adapter comprises a printed circuit board 11 having a 



plurality of electronic devices 12 and one or more electromagnetic 
devices 13, such as transformers, thereon. These electronic devices 12 
and electromagnetic devices 13 can perform the power-conversion 
operation. Due to the limited space in the power adaptor, a heat sink 
assembly for efficiently transferring the heat generated from these 
electromagnetic devices 1 3 on the printed circuit board 11 to the case (not 
shown) of the power adapter is needed. A traditional heat sink assembly 
generally comprises a first heat-dissipating piece 141 disposed above the 
electromagnetic device 13 and a second heat-dissipating piece 142 
disposed on the edge of the printed circuit board 1 1 and coupled with the 
first heat-dissipating piece 141. The first heat-dissipating piece 141 can 
transfer the heat generated from the electromagnetic device 13 to the 
second heat-dissipating piece 142 on the edge of the printed circuit board 
11. Therefore, the heat generated from the top of the electromagnetic 
device 13 can be transferred from the interior of the power adapter to the 
case of the power adapter. 

[0004] As we known, the printed circuit board 1 1 is usually made of 
plastic material so that the printed circuit board 1 1 is a bad heat conductor. 
Therefore, when the electromagnetic device 13 which is disposed directly 
on the printed circuit board 1 1 works, the heat generated from the bottom 
of the electromagnetic devices 13 is hard to be dissipated away the 
printed circuit board 11. Although there is a heat-dissipating piece 141 
disposed above the electromagnetic device 13, the heat generated from 
the bottom of the electromagnetic device 13 is hard to be transferred 
away the printed circuit board 11 via the first heat-dissipating pieces 141 
and the second heat-dissipating piece 142. Therefore, it is unable to 
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overcome the problem of dissipating the heat between the printed circuit 
board 11 and the electromagnetic device 13. Additionally, it is 
unavoidable that there will be an air gap formed between the 
electromagnetic device 13 and the printed circuit board 11 when the 
electromagnetic device 13 is disposed on the printed circuit board 11. 
Because the air gap formed between the electromagnetic device 13 and 
the printed circuit board 1 1 is also unfavorable for the heat dissipation 
between the electromagnetic device 13 and the printed circuit board 11, it 
will result in the partial inequality of temperature inside the power 
adaptor and influence the operation efficiency of the power adapter. 
[0005] In view of foregoing problems, what is needed is to develop 
a heat sink assembly that can transfer the heat generated from the 
electromagnetic device on the printed circuit board to the case of the 
power adapter effectively. The present invention can satisfy these 
needs. 

SUMMARY OF THE INVENTION 

[0006] The object of the present invention is to provide a heat sink 
assembly for use in an electrical apparatus having a printed circuit board 
having an electromagnetic device. The heat sink assembly of the 
present invention can reduce the heat-conduction path for transferring the 
heat between the electromagnetic device and the printed circuit board to 
the case of the power adapter, thereby effectively removing heat away the 
power adapter. 

[0007] In accordance with an aspect of the present invention, there 
is provided a heat sink assembly for use in an electrical apparatus having 
a printed circuit board having an electromagnetic device. The heat heat 
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sink assembly comprises a first heat-dissipating piece disposed between 
the electromagnetic device and the printed circuit board for transferring 
the heat generated from the electromagnetic device away the printed 
circuit board, and a second heat-dissipating piece disposed on the edge of 
the printed circuit board and contacting with the first heat-dissipating 
piece for transferring the heat from the first heat-dissipating piece away 
the printed circuit board. 

[0008] In an embodiment, the first heat-dissipating piece is 
integrally formed with the second heat-dissipating piece. 
[0009] In an embodiment, the heat sink assembly further comprises 
a third heat-dissipating piece disposed on the top surface of the 
electromagnetic device for transferring the heat generated from the 
electromagnetic device away the printed circuit board. 
[0010] In an embodiment, the heat sink assembly further comprises 
a fourth heat-dissipating piece disposed on the printed circuit board and 
contacting with the third heat-dissipating piece for transferring the heat 
from the third heat-dissipating piece away the printed circuit board. 
[0011] In an embodiment, the third heat-dissipating piece and the 
fourth heat-dissipating piece are integrally formed. 
[0012] In an embodiment, the heat sink assembly further comprises 
a first isolation medium disposed between the electromagnetic device and 
the first heat-dissipating piece for isolating the first heat-dissipating piece 
from the electromagnetic device. 

[0013] In an embodiment, the first isolation medium is an adhesive 
tape. 
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[0014] In an embodiment, the heat sink assembly further comprises 
a second isolation medium disposed between the electromagnetic device 
and the third heat-dissipating piece for isolating the third heat-dissipating 
piece from the electromagnetic device. 

[0015] In an embodiment, the second isolation medium is an 
adhesive tape. 

[0016] In an embodiment, the electromagnetic device is a 
transformer. 

[0017] The above objects and advantages of the present invention 
will become more readily apparent to those ordinarily skilled in the art 
after reviewing the following detailed description and accompanying 
drawings, in which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] Fig. 1 is a schematically perspective view showing a 
conventional heat sink assembly disposed on a printed circuit board of a 
power adapter; 

[0019] Fig. 2 is a schematically view illustrating a heat sink 
assembly for use in a power adapter according to a preferred embodiment 
of the present invention; and 

[0020] Fig. 3 is a perspective view of the heat sink of Fig. 2. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0021] The present invention relates to a heat sink assembly. The 
present invention will now be described more specifically with reference 
to the following embodiments relating to a heat sink assembly for use in 
an electrical apparatus such as power adapter. However, the following 
descriptions of preferred embodiments of this invention are presented 
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herein for purpose of illustration and description only; it is not intended to 
be exhaustive or to be limited to the precise form disclosed. For 
example, the concept of the present invention can be applied to a heat 
sink assembly for use in a power supply, and the electromagnetic device 
is not limited to the transformer. 

[0022] Referring to Fig. 2, a heat sink assembly for use in a power 
adapter according to a preferred embodiment of the present invention is 
shown. As shown in Fig. 2, the power adapter comprises a printed 
circuit board 21, a plurality of electronic devices 22, one or more 
electromagnetic devices 23 and a heat sink assembly. These electronic 
devices 22 and electromagnetic devices 23 are disposed on the printed 
circuit board 21 for performing the power-conversion operation. 
[0023] In this embodiment, the heat sink assembly is employed for 
transferring the heat generated from the electromagnetic device 23 away 
printed circuit board 21. The heat sink assembly comprises a first 
heat-dissipating piece 241 disposed between the electromagnetic device 
23 and the printed circuit board 21 . The first heat-dissipating piece 241 
is employed for transferring the heat between the electromagnetic device 
23 and the printed circuit board 21 away the printed circuit board 21, 
thereby dissipating the heat generated form the bottom of the 
electromagnetic device 23. Besides the first heat-dissipating piece 241, 
the heat sink assembly further comprises a second heat-dissipating piece 
242 disposed on the edge of the printed circuit board 2 1 and contacting 
with the first heat-dissipating piece 241. The second heat-dissipating 
piece 242 can transfer the heat from the first heat-dissipating piece 241 to 
the case (not shown) of the power adapter, thereby removing the heat 
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accumulated in the interior of the power adapter to the outside. In this 
embodiment, the first heat-dissipating piece 241 and the second 
heat-dissipating piece 242 are integrally formed with each other or 
coupled with each other by other known method such as soldering. 
[0024] Besides the first heat-dissipating piece 241 and the second 
heat-dissipating piece 242, the heat sink assembly further comprises a 
third heat-dissipating piece 243 disposed on the top surface of the 
electromagnetic device 23. The third heat-dissipating piece 243 is 
employed for transferring the heat generated from the electromagnetic 
device 23 away the printed circuit board 21 along the path above the 
electromagnetic device 23. In this embodiment, the heat sink assembly 
further comprise a fourth heat-dissipating piece 244 disposed on the edge 
of the printed circuit board 21 and contacting with the third 
heat-dissipating piece 243. The fourth heat-dissipating piece 244 is 
employed for transferring the heat from the third heat-dissipating piece 
243 to the case of the power adapter. Certainly, the third 
heat-dissipating piece 243 and the fourth heat-dissipating piece 244 can 
be integrally formed with each other or coupled with each other by 
known method such as soldering. 

[0025] Please refer to Fig. 3. In order to isolate the first 
heat-dissipating piece 241 and the third heat-dissipating piece 243 from 
the electromagnetic device 23, the heat sink assembly optionally 
comprises a first isolation medium 25 between the first heat-dissipating 
piece 241 and the electromagnetic device 23 and/or a second isolation 
medium 26 between the third heat-dissipating 243 and electromagnetic 
device 23. In this embodiment, the first isolation medium 25 and the 
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second isolation medium 26 can be adhesive tape or other similar 
isolation material. 

[0026] From the above descriptions, it is understood that the heat 
sink assembly of the present invention can effectively transfer the heat 
between the printed circuit board 21 and the electromagnetic device 23 to 
the case of the power adapter via the first heat-dissipating piece 241 and 
the second heat-dissipating piece 242. The heat sink assembly of the 
present invention can reduce the heat-conduction path of transferring the 
heat between the electromagnetic device and the printed circuit board to 
the case of the power adapter and eliminating the air gap between the 
electromagnetic device and the printed circuit board so that the operation 
efficiency of the power adapter can be raised. 

[0027] While the invention has been described in terms of what is 
presently considered to be the most practical and preferred embodiments, 
it is to be understood that the invention needs not be limited to the 
disclosed embodiment. On the contrary, it is intended to cover various 
modifications and similar arrangements included within the spirit and 
scope of the appended claims, which are to be accorded with the broadest 
interpretation so as to encompass all such modifications and similar 
structures. 



